The authors present direct evidence on price level convergence in Europe, using a unique data set. 
INTRODUCTION
Consumer price inflation in the euro area declined steadily during most of the 1990s. However, in the last two years, both headline and core inflation have risen throughout the area, and sizable cross-country differences in inflation have re-emerged. This is illustrated by Figure 1 , which shows the headline consumer price inflation rate for the euro area as a whole and for select member countries. As of October 2000, all euro area countries had headline inflation rates above the European Central Bank's 2 percent medium-term ceiling, with rates ranging from 2.1 percent in France and Austria to 6 percent in Ireland.
In Greece, which will join the euro area on 1 January 2001, inflation was 3.8 percent.
One factor, discussed prominently in policymaking circles, that may be contributing to crosscountry differences in inflation is price level convergence or "inflation catch-up".
1 According to the argument, if prices expressed in a common currency are initially different across countries, convergence to a common level of prices implies higher inflation in countries where prices are initially low. There are several reasons to expect at least some price convergence in Europe. Progress toward a single market, including already completed trade liberalization and adoption of the single currency, should narrow differences in common-currency prices across countries, at least for traded goods. To the extent that the currency conversion rates chosen at the launch of the euro did not equate price levels across the euro area, scope remained for further price convergence after January 1999.
The Balassa-Samuelson hypothesis provides another explanation why prices of nontraded goods might rise faster in poorer European countries. 2 Suppose that poor countries are initially low-price countries, and that economic integration creates pressure for European-wide convergence of productivity levels in making traded goods. In addition, suppose that productivity levels in making nontraded goods converge at a much slower rate, if at all. Under these assumptions, poor countries will find that their productivity growth is concentrated in the traded goods sector. The rise in output and wages in the traded goods sector that would result from a European-wide convergence of productivity, would then push up wages and hence prices in the nontraded goods sector of the poor countries, compared to the wealthier, high-price countries.
3 Thus, either under the "more perfect union" rationale, or under the Balassa-Samuelson rationale, countries with initial low prices could be expected to experience relatively high inflation following increased economic integration.
To the extent that the price level convergence hypothesis applies to Europe, some of the current divergence of inflation rates in the euro area may simply be transitory, part of the move toward a common price level in the region. 3 The hypothesis also suggests that as the euro area widens to include Greece and, potentially, other relatively low-price countries in Eastern Europe, inflation rates in the new member nations could rise substantially.
In this paper, evidence on the price level convergence hypothesis is presented using a unique data set of prices across European cities. 4 It is found, first, that between 1990 and 1999, price levels became less dispersed in the euro area. This convergence was especially evident for traded goods, and was stronger in the first half of the 1990s than the second half. Second, it is shown that, although price level convergence is a significant factor in explaining current cross-country differences in euro area inflation, other forces provide a more important explanation.
THE DATA
There is no ready source of data on aggregate price levels (the cost of a common basket of goods) for the countries in this study. Therefore, as described in the Appendix, the indexes of price levels had to be constructed from price data on 165 goods and services in 26 cities 5 in 18 countries-all 11 members of the euro area, 6 other West European nations, and Israel. The raw price data are collected annually in the spring by the Economist Intelligence Unit (EIU), which calculates cost-of-living indexes for multinational corporations that move employees around the world. Data from 1990 Data from , 1995 Data from , and 1999 are analyzed in this paper. The EIU survey teams are instructed to record local prices of tightly specified goods such as 1 kilogram of white bread, 1 liter of Coca-Cola, a tube of toothpaste, a pair of blue jeans, and services such as "woman's haircut and blow dry (tips included)" and rent on unfurnished apartments of 5 to 6 rooms.
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The entire sample of goods and services is listed in Appendix To construct a price index from the raw data, we assign each of the 165 items to one of the 12 two-digit categories comprising the European harmonized indexes of consumer prices (listed in Table   A .1). Prices are weighted equally within these categories. Because consumption patterns differ across countries, different sets of country-specific weights are used. The weights are listed in Appendix Table   A .2. The resulting indexes are normalized to make the mean for all cities taken together equal to 1 each year. Thus, a price level of 0.91 for Dublin implies that overall 1999 prices in that city were 9 percent lower than in the average city. Separately, an analogous sample of prices in 14 US cities 6 is analyzed.
Because the United States has long been a functioning monetary union, the results serve as a useful basis of comparison with Europe. Table 1 presents direct evidence on price convergence during the 1990s, both within the euro area and within the United States. The standard deviation of prices across locations, a measure of price dispersion, is reported for three years (1990, 1995 and 1999) and for three different price indexes (overall (all 165 items), traded goods, and nontraded goods).
PRICE LEVEL CONVERGENCE
As seen in the top half of Table 1 , there was a slight decline in overall price dispersion over the full period within the euro area, with the standard deviation falling from 0.12 in 1990 to 0.10 in 1999. For tradables, there was much stronger evidence of convergence, especially in the first half of the 1990s-a period that includes the major liberalization of trade in goods and movement of factors of production. Our measure of dispersion of traded goods prices fell by more than one-half over the 1990s.
Unsurprisingly, there is much more dispersion of nontradables prices than tradables prices, and no evidence of convergence for nontradables over the decade.
As shown in the lower half of Table 1 , there is little evidence of an ongoing process of price convergence across US cities. Even for tradables, our measure of dispersion barely budged over the decade, falling from 0.04 in 1990 to 0.03 in 1999. show little tendency to converge over time.
INFLATION IN EUROPE
The evidence on price convergence in the euro area implies a negative relationship between initial price levels and subsequent inflation during the 1990s. Additional evidence indicates that this relationship is also present in more recent data. The scatter plot of 18 countries in Figure 2 relates 1999 price levels (shown on the horizontal axis) to the 4-quarter 2000Q3 rate of inflation in those countries (shown on the vertical axis). The pattern shows that recent rates of headline consumer price inflation are indeed higher in countries that had relatively low prices in 1999. 8 This result is very robust to alternative measures of inflation such as consumer price inflation excluding energy and inflation of the GDP deflator. It also holds in an analysis of 1995 price levels and inflation rates in subsequent years. Table 2 presents cross-country regressions to determine whether the negative correlation between current inflation and 1999 price levels remains important, once additional variables that also influence inflation are taken into account. The dependent variable in these regressions is the country's 4-quarter rate of consumer price inflation in 2000Q3. Explanatory variables include the 1999 price level, real GDP growth rate, output gap, and dollar value of per capita real GDP relative to the United States. 9 The growth rate of real GDP is included in the regression to capture possible "speed-limit effects" on inflation, which may be important independent of the customary effects of the output gap, even though the two explanatory variables are highly correlated. Relative per capita GDP in 1999 is included to account for the tendency for low-price countries to be relatively poor as well. In addition, openness to non-EU trade in 1999 is considered. This is measured as total merchandise trade (exports plus imports) with the rest of the 7 The weight on housing in the overall US price index is 30 percent, amounting to about one-half of the nontradables index. The weight on housing in any country of the euro area is no larger than Germany's 20.8 percent. See Table A .2 for the full set of weights.
8 As shown in the scatter plot, the correlation between the initial price level and subsequent inflation for the 11 euro area countries is -0.66. The negative correlation also holds true for inflation rates in October 2000, the most recent available inflation rate as of this writing. We use the 2000Q3 Figures because they are less affected by temporary blips than the monthly rates. All results in this section are robust to the choice of inflation number, however.
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world less total trade with other members of the European Union, as a share of GDP. This variable is designed to capture relative exposure to inflation imported from abroad, either directly or through the effects of the weak euro.
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As indicated in Table 2 (line 1), the correlation between current inflation and the 1999 price level is negative and significant. Business cycle effects, initial income levels, and openness to non-EU trade are also important determinants of inflation. Column 1 shows the findings for the euro area countries alone.
Column 2 indicates that the negative correlation between current inflation and 1999 price level is also large for the full sample of 18 countries, 7 of them outside the euro area.
Column 3 shows results for an analysis of inflation excluding energy prices. The sample includes the 11 countries within the euro area, as in the first regression. The notable differences, relative to the findings in column 1, are the increased importance of 1999 GDP growth (its effect on inflation, excluding energy, is nearly double its effect on headline inflation), and the decreased importance of openness. This is just as expected: "domestic" factors like GDP growth have a relatively large effect on core inflation rates, while the "external" factors proxied by our openness measure (the weak euro, oil, or other import price changes) have a relatively large effect on energy prices and hence headline inflation. Finally, measures of productivity growth and tax rates are also added to the regressions. These variables generally had no effect on the results, and so are not shown.
The regressions provide evidence on the economic importance of the 1999 price level in explaining current inflation divergence. The coefficient of -5.27 in column 1 implies that a country whose 1999 price level was 10 percent lower than the average would have an inflation rate in 2000Q3 of about one-half percentage point higher than a country with the average 1999 price level. The regressions in columns 2 and 3 have similar implications. In addition, as indicated at the bottom of the Table, the 1999 price level explains between 7 to 13 percent of the cross-country variation in inflation within the euro area, (columns 3 and 1, respectively), and 22 percent in the full sample of 18 countries (column 2).
To gain a sense of the importance of price convergence relative to the other explanatory variables, it is instructive to consider Ireland. In 2000Q3, Irish headline inflation was almost 3 percentage points above average. Recalling that Ireland's price level was 9 percent below average in 1999, the regression estimates imply that price level convergence accounts for nearly 0.5 percentage points of the deviation of current Irish inflation from the European average. The estimates in column 1 also imply that Ireland's rapid GDP growth rate in 1999-6 percentage points above the euro area average of 3.8 percent -pushed Irish inflation 1.5 percentage points above average in 2000Q3. Moreover, Ireland is the most open of the 10 Measures of productivity growth and tax rates were also considered in the regressions. These variables generally had no effect on the results, and so are not shown.
euro area countries to non-EU trade. The model in column 1 implies that this contributed 0.7 percentage points to Ireland's above average inflation rate in 2000Q3.
Thus, a rough decomposition of Ireland's divergent inflation performance indicates that just over one percentage point is due to "international factors" (price level convergence and openness) that are beyond the influence of Irish policymakers. However, 1.6 percentage points are due to conventional "national" factors (GDP growth and the output gap) that are affected by domestic policy. A counterfactual decomposition using the column 1 estimates for Greece, a poor and low-price country relative to euro area averages, reveals that price level convergence would push inflation a full percentage point above the euro area average, while business cycle effects would have a relatively small influence.
SUMMARY
Price level convergence has been put forth by prominent policymakers as a potential explanation for inflation divergence in the euro area. It is likely to be a greater policy concern in the future, as enlargement of the euro area brings full membership to Greece next month and, potentially, to other relatively low-price countries such as the Czech Republic, Estonia, Hungary, Poland, and Slovenia perhaps as early as 2004. Our research provides evidence of an ongoing process of price level convergence in the euro area. Price convergence has contributed to observed inflation differences, but other forces explain most of the cross-country differences in inflation. Finally, the scope for further price convergence among current members of the euro area appears limited, as the dispersion of tradables prices in the area is now quite similar to that in the United States. 
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APPENDIX A CONSTRUCTION OF THE PRICE INDEXES
The raw price data from the EIU sample of goods and services, listed in Table A where the goods are weighted equally within categories of the European harmonized indexes of consumer prices (HICP), using the country-specific weights listed in Table A .2.
APPENDIX B DATA SOURCES
HICP inflation rates and GDP growth rates were taken from the Eurostat database. Note: See table A.1 for a list of the categories. None of the items in our sample was assigned to category CP10, Education, whose weight is 0.9 percent in the euro area as a whole.
